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#jni&«fflr^*icBBiBr4285 mmt^xm^ 



64) cjew©^^] sasttsRiiifflttismia^ 



(57) imm 

(Q) /\Dy>£ft«58lJ5~6 0fiSS&, (/N) 
»|3~2 Ofi^SJi. (-) ->'J3 — >0. 5~ 1 OSS 
SSfccki; (*) *SHbv->-*->-i?A5~3 OfiSSPJ:y 



(2) 



ftffi 1 ? 1 0-2 0 4 2 9 8 



(p) /\Dy>S8«)K5-6 0Mfli, (/n) fi$$S& 
#J3~20MMSIK (-) v'j3->0.5-10lt 
flJfecfctf (*) *8<t7^i/H?A5-3 OMfiSS^y 

[IS*3g2] (*) BETS 
[If *m 3] (*) TK^tv^^vOAfi. SftlglR 

mm. h**:?y>yaL *>^>a >y 
[is#js 4 ] is*3g i eita)iitttt»RrattttiBiBja 

[0 O O 1 ] 

mBa*rcHf«. JbCSKi^ Ku^^«n=iH 

[0 0 O 2] 

-3TtUL9 4VE;ilrfc^r, V - O V - 1 

feL**ofcy, J5fcflS»/><*S!^*«;h#<fc4 

[0003] #«*K«:1»rd\ m(4Mfiay<Dlt 
«B»*3^«l^^ v BW0)lt«»»*»4fcttirf«a 

Tl*. ««tt5$J£. «ffirtttfc4tW**niXtt3&<«L<« 
Tt^/:A, a*Wlc*fflfc-e#4fflai*<-®a)»lHc 

m^mLtzm^m. mum. ss®*f«a>is»tei»pr 

4* 



[0 0 0 4] L*U "□y>XttflMeft*LfcUR 
tt»piaitt»IHifiK«lz|IBLri4, tt«ttft£lMHB1£ 

£4o /NP^r>iRlt««ISfl6fflUrUL94VES*j»;4 

tt*tt«lcj:4ttlBttllft^K1£«B«JSe«ia. RBRT? 
HS&?-4<b KU^^f±t-4A<. i:#l^fctf>v 
-0-^v- i coa»(c/^f 4«*^«:4. 

[0 0 0 5] l^l, ^<Dumj5&kT*\*m&x.o>mm<D 

Ll>^ < t3&<#>!?&4o ^>-kf>/<— ff 

£>*(c;g*>&4,5<t-r4o ^>-t?>/*— 
<D££fCLT. «*L«lt4i 3 0 cmT(DJKB»«t 
«**^*3*»L^*«LTL^4»ill[«*<^>-tf>/< 

[0 0 0 6] ^-C-C. U L 9 4 VEU&X'lt. ;§Ii4&*< 

TLftl^5lcaXLftA<&« fX htf— Xir«i»-r4 
fca&lzf*. »Mft«<aT«|M'r4M0. 2 
McDP B 1lc^>if >/*— j — ^fx h fcf— X^&S^ltft 

[0007] C(Dt?^*RH«)M(c3iBitt»iKtta)jftfl> 
*#£*<'Jt£<«iC9fcy. fc4lMi;Hx./byr4o 
y. C(D»a^f4^(D^toM«3feLlc< < /j:ofc»»1* 
KU ^^LTJKIBI»a>±lc**6-r4Ci:l=*y % ^ 

**l*±i:fcl*C:£j&<&4o tot, UL94VECct 
V-O-^V- 1 <D«ttl::*»Lfc4,a>£ LTI2#> 

^4x4d«tfcft4fflfiE^-e&o-ct,. £<a>Aj&<ca>8 
*f=:BIB*«i:Tix*. 

[0008] JRiisisa>*jS-c Ky ^ f= 
fc^<Dcfc33S*ttt>sy. »2@a©8iSA<fxhe- 

^a>SB[T3&^T?#ftl^i:5raH3b<ft4A<. UL94V 
E-tfl*C0)*«S*i«Lrttjftr4ci:rz35j:ort^4o 
[0 0 0 9] ^c-e. Si !slB<D»«-cz<Dttfc*tt£ 
l£r>tzn-7» htf— XfCOl*T\ htf— ^ttffitjTlf 

fc*S. h fcf— *<DM.±&frZ>fo 1 2 cmCD<iM^ 

TA x t>fTl^teA4Cil^U L 9 4 V E;4C^KSI^i^ £^ 
iLTHiLT^^i:. ^ICtUL9 4VE^T'fiV 

-o^v- 1 ic*»Lfc»>^rco^r*. 

fcK«*aT?fi. »2BIO»*t«4LfcK , J^?'C 
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[0010] UL94V E;ilC^l>Tfi. h 

e— xi*m&&<»&mfr*mmn&X'<Dmmtf3o cm 

wmmmhtofru y <a»sitt«ae* £^ i: . *&Tif <z> v 

©UL9 4VEarv-o^v-i ic<&teL-ci^£<tfi 
i^tt, K'J-^^tti:, v-o^v-n:/ULt 

[O 0 1 1 ] 4#4>3I7- 1 1 9 3 2 4^4>$g|C[£. tKU 

#T?^i4^tifc^-u^-<>m^«:<D-a-i+7!)<i oosaai 

f=»U H«MH5~2 OOiM4:->'j3- >3?<0«tt 
[0012] w(0^a(C§B^*ttfc|gig«»J'C(*, EVA 

-^>^a^{*6a«sua)^«ti oo u 

o. 5-6. 0(D«*»BB***tfc«J!Bia***<*&** 

[001 3] aefc. cottarer** *»<bvy*->^A 
0)J:?«:ft*ttttfla)flEffi«SB». »B*# 1 OOIS 
SdlcttLT. 3 0~2O0M»£K*S*u 

u L 9 4 ve&t?4> KM * *e«l± 

[0 0 14] 

*<b 2 *Lfelt«ttlft PTflttWBIBttMconHjA L 
£?<t-f 3*,tf)-efe£ 0 ?tet>*>. K'jy? 

[0 0 15] 

m&mmt (p> /\py>j6it«*i4: c/\) 

(-) V'J =J — ><t (7f>) TKBtfbT^v^A^fcffl^ 



[0 0 16] *JSWI::J::h.tf* <-f) JttoTffl 

ttWBlOOMffl. (P) /\Py>»JB**|5-6 O 

msa* (/\) it^ffii^j3-2 osssu. (-> 
— >o. 5-i oitMcti; <*) #Kft7y*i/^ 
a 5 ~ 3 o rnssn j: y Mtttrc * «»itttti»RrattttB 

[0017] mris (■<) . (p) fccktf (/>) 

mmt^x i* aj&b 4>*fi* * i* & i * ? n 

b*<*4. me (-r ) . (p) . (/n) fccfcu* (-) <D 

i*5Haa<&*. me c-r > . (□> . (/\) fc^u; 
<*) o>m<en±\** me (Y) , (p) fccktf (/n) <*> 
«fttt*ys6i=«i5S!tt*»<-r«HaA«*y, ku^ 

[ooi8] K'J^rtfCWU St^tt*<cfc<. * 

«<D<rF*<'j>fc < . L*ta*nttttKttft^Bi£ttB 
«a»t««-r*ic(*me . <p> . </\) , 

(-) fccfctf (*> S±T«ga^a^SCA:A<^ 

[0 0 19]*»WCfflW ttRTIittWKtLT 
|* % 7KiJ^Pt 0 U>. ^PeL/><tffe<Da-^-U37>< > 

>tffi0a-tb7^ ><tCO^M^i*. EVA*B, E 
EAfitJI. EMA8)I % TK'jr-fe^— PET^PB 

;u. ta*<b*yx^u>. TKye- 
;u % ^'J^^bt*- tK«j t^;u^^^ 

JIB. tK'J ^p b'l/>^'jxf UXD^^^C^'Jtl/^ 
[0 0 2 0] *ft9ivmi*Z (P) /\Py>S»«S*Ji: 
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^D^t'x^iy-ji/A-t'x (2, 3-is?a^yn 

i^P^t'x^i / — A - ex (2 - 1 Kn^vx- 
x— n,) „ ^-tf-^P^Ev^p^r*;^ t*X (h'J^ 

P : E7x/4'» x£>. f h^^Dtt'A^i/-;!/ 
Al^yfJi?- f h^^P^ex^xyHUA 

a— Tt^-^ijrf-^—^ x^L->tfXT- h^^ya^y 

2, 4, 6- h'J^D^7iy- f h7^P^t'X7 
xy-;UA-fcfX (7^'Jl/-h) . ^b^P^* 

'J »^7>t KU h\ t- k^^d^e^^ L/-hvt- 
JU, 2,3~y^Dt^P/\V-;k MJ^P^EX^U 
f h7^P^7x-Jl,7L/<iK, tK'J ^ 

'O^JU) TfvX^x— h. h'JX (v^a^E^x ~;u) 
*X:7x— K h'JX ( h "J ^Pi7i-Jl/) *X:7x 
-K igfSHb/^:7-<>. /HDPy^pK^f^ 

(D5*»»«BBteSJS^2 3 o°cja±-efe^>/\p>f>S 

[002 1] C*L<b<7> (P) /NP^>^jnS*#Jf£. 
~6 0®a§IU ££>(Z#£L<I;M 0-5 OSSSflCDffi 

s-effii>b*x^>o 5man^y'j>fci^&wmt£ffifli^ 
+^^«^tx*<^r^^^o -7*6osas&cfcy*< 

[0 0 2 2] *§£BAvmi*Z> (^) Mfc^S^ LTte. 
S«/\py>^lt^*l^7K^b^^i>0A(Dlt^»afj 

rv^^e^. s^br>^^E>, mMit7isT=£^. -+- 

^b^;up-^A. S^bSfB. SHbi*. *y>. 
Ll> 0 

[0023] ctL^o (/n) m$*Mmi* m^m^ 

mm 1 0 OSSSiUr*tL. *?£L<l;fc3~2 OSaSlk 

3119^ y '>^^tiirasw+»T'fc y , 201 

[0 0 2 4] *S£[£-eflU^ (^) v'Ja->^Lt 



p->pA. ->y — £4. 
(-) ^'Ja->lt % <*f) f»prmt£8tJ!§ 1 OOllSjS 

rc^L. »^l< rio. 5 - 1 osaau <* tw^^u 

(-> j,y zi-><»: LXtt. is'J^-^mm&tzltis'J 

[0 0 2 5] ^0^icfct>rii. Ky v^BfjtjtMRi*, 
<*) 7KS84b^<?*v^A<t (-) p — >(D<#fflir 

1 0SS£P<fcy XE^tiifcSlift^. £f->'J 

1 o mass cfc y * < e^-r * t pms*^ ? 1 $§5$ 

^fey. L 9 4 V E&UWZtSl^Xlt. 7 U— S= 

>yB$r B W^</j:y V-0. V-1. V-2(D81*&(CA 

[0 0 2 6] *»W(7fflL^ (*) 7K^b-7^^*>OA 

<h^T*#^ 0 L*>L. (*) *i£*bV^*^A{iJ»BI 

1-20m2/gt\ *07-{^ P h^V^&IZcfc-S^ 

OMSBfcfcfL. ^^L<(i5-3 0SSS{J. $t>fc» 
^L< f*8~2 OSaSPa)^fflT*ffil^^>tL^o 
[0 0 2 7] *^b-7^^^^A<DK^a^5M 

^-t-^-efc^o *s§BjT<z)Ky ^^E&ih«iS(*. vy=i 

->t*^b^y^v^A(D4S^^-C:fc^fctt. 3 0 
SaSPci: y £^7ki£<b *>^A(DSB^Ii^T?^ 
<. *fc 3 O **««*: y*L^«l*»piaitt»JB(Dlftfc 

l57K^b^y^v^Afi^S^^ttf-^C7)^fflL> 
[0 0 2 8] ff*L<fflL^&*i*«ffi»a#JtiaTf=«>J 

f>a^R*fti oia±.<7>^i»^^^cfc^^(Dr 

X (2-> V^>, fW-^^^'jP + y^ 

ptf;uMjy h^->v^>, ij>?-75y^pe;^ 

•J>h^yy7X ^—3*- (3. 4-X/K^ri>v'^ P 
^^v;u) ifji/F'jy h^vv7>, ^* >v-^"y -> 
h'+y-^Pt 4 ;i/h'J>h^>v7>, ;u^3 
^K^Pt°;i,hy> h^>y7>^v7>*7^'J> 
-?#JS. -rv^pf;i/h , J^vxf7P'f;i/f^^- 

h. -TV^Pt^Uhyx (yt^fi^WP7tX7i 
— h) YV^PfjUh'J (N-75/lf 
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t.tz\Z7)l,J} U&SJS. f/:(i7 5 >i£^<7> 'J 

x JMg* 75 Kf££jmjfcj£;*j;U7tf>^J^ 75 K*S^8& 

iiXfJ^, 75 K^X;U*>8S, 7 5 K*S^7 

ju*;u7 y ^x;u7fr>|&e. x^-7 »J ;u7;u=i— ;u^<7) 

f xx^u*S^x;U7fc>^J^ ixf^^7;i 
4-;u7 u ;ux;u* x— tt;u^t;u^;u7 y 
x;u*>I£&^<D7-*>^®^t£#j 0 

[0029] m*im i &mm. /\ny>«K«ak £tE*a& 

I6^fcfi-$fi#tii«. /<>/*y — 5 J: oT8 

[0 o 3 O] ««n«)B»ttiRRrflttttnfBAttlcM: % 

SL MTCSttftffi. Kttfflk Jtfifl, 8Hb*L ig*5 
Hit* 7i7>f r?^x h^-Y k 

IttlvWyW, ^JS«$t. %tt^;u 

vOA, &,*±. 7H>5;K tf^Xfch ^777 

-f K MB, ^iblt, M<bS*. ^*b*om. »b7 
;U5— OA. IS, v^x/\;u— AJl/^u— ±T 
5X/\*;u->. Bi*«SL y^r-f hftML > 

[O O 3 1 ] 

%o &M*p<DummBT-&z>BET}£ttmmm. ¥^2 

[OO 3 2] BETflfelt«aB« : 1;17^^^7> 
(«) 0)1 2tt(teBlb«MI£MB7JI'?V--3?-1 

2 jfcS&T-fg ;Leed &. Nortrup In 



s t rumen t s Comp a n yfrCD^-f^n h ^ 

Hiffitt : IttUJMtdJifcJ I SK7 1 1 30)1*»3I» 
£X3?U— Lft< Tt,P3Hft <»S-r*o ) <h*& (Si 

ffitfgjjg. mn&tem : j 1 s k 7 2 0 3iz^y ; *gij^ 

Lfco #:Bmflil*2 3°C±2°C. 5 0%RHtfrofc o 
BftjSgiMSia ; J I SK 7 11 3\z£ijm&Ltz 0 
tfc^HST{£2 3°C±2°C. 50%RHtt7ofco 
»«tt ; UL94V ElSfccfetf TIB(DtafQ^b*5*ir J: y 
tt&f X h^ofco 

B*Hb*» : U L 9 4 V E&ICfct^TtefX h fcf— X§ 
TSlJ^:JKflgaa)Sg»t*<3 O cm#oTL*£jb<. C(Z)&gJSg 
£*0)£i:|CLf::i#^<*: 5 cmlcatMLfca^lC-Ol^T 

[0 0 3 3] Si [ElgOffiifeT K'J VKDttfrvtzT*. 
htf— XlZOlvC. h t°— Xli^CD^^Ott^rm 

Cfc^X K fcf— XlCOtNTf*. -t^X he— Xtt««Tlf 
fc**, fX h tf— X<DS±SP^e> 1 2 c m<D{&it£7\ 
■9-5-C?«J®rL. m2(5]S(Df$^^f X htf-X<Z>gitT 
cfcy»i6fcc ftit-t K»J ^^L*5lC3Bry»iB1*^^ 
>-tf ^— (D^<D4>I^ A y ^ 5 fcfe o fcif#(i. U 

L9 4VE^*»1L, ^>-tf>/«— ^— f^»5F1± 
fee ^ttia^li^rUL 9 4 VE^<t^C*;4T*fro 

[0 O 3 4] /-^£Lf'J^a^^(CfctxrttU L 9 4 V 
E;ifCfcl>TV-O|Ctg^-r-St(0^ V - 1 fz 

ffl^^^t(D^K- 1 % V-2lCffl^-r-g,tO^K~2 
<t^^L/c*^ KU ^^0)**ia>atMcJ:y * 
(0^lci¥L<^^L^o UL94VESOKB«»*i;-3 

$SSl^Ol>Tfi. ^CD^^V-O. V-1. K-0. K 

^ICO^TteV-O-*-. K-O-^. K-15K 

0)«lz$KB3*l*lt/i:. fX hfcf— XA<KU «^LrM 
L. IS**£*fc CfcKKjSSlco^TliV- 2. K-2 

[0 0 3 5] 5«fi«1 fcjitfikttffill -5 ; *10>&iE 

* tt-FtLcofflnttb-e^tos^ L-ttif uas l«£ 

^t^r 2 o 0°Cr'i§li;g^L. ^b'^fUfc. C<7)^ 

*'JXfU>l4/W-f>/^ h7K f JX^U>^{$^L. 
HJS^J i te«fctffcb«« 1 - 5-Cffl^fc4i(Dli±THi:t, 
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[0036] mm&)ffltLTita*mm «*) <n=mt 

Of*) <7V>'J □-^l/^y- (DC4-7 08 1) 



[0037] 

[ii] 









mum 


> y 3— > 




nifiw i 


100 


1 6 


6 


l 


1 5 


JttftM 


1 


100 


1 6 


6 


0 


0 


// 


2 


10 0 


1 6 


6 


l 


0 


// 


3 


10 0 


1 6 


6 


1 5 


0 




4 


100 


1 6 


6 


0 


1 6 


// 


5 


1 0 o 


0 


0 


0 


0 


8] 








[3*2] 













kgf/tnm* 


kgf/nun 2 


kgf/um* 


UL94VE 
I/IBM 




KU 

i©$4<3 0 cm 


&BSt£*5 cm 




V-0 


K-0 


K-0 




5.75 


3 14 


3.3 0 


mm i 


V-0-* 


K-2 


K-2 




5.72 


256 


3.42 


2 




K-2 


K-2 




5.78 


2 5 2 


3.3 5 


3 










4.39 


18 7 


2.6 5 


4 


V-08S 


K-2 


K-2 




5.77 


3 19 


3.3 3 


5 










5.98 


233 


3.6 1 



[0 O 3 9] Sft«2~3fc«fctfJt*fc«6~7 

ffLHiL«5fflLNr2 3 0 o CT>§ife;IiaL. ^U^hS 
»fc 0 za)KU^ h^ieM^ffl^T 1 2 0°CT'2 

*B) . *>U3 — • ^3-2^* . V'JZI — 
> (**) C0->g =l— VttMg/*^*— (DC 4-7 0 8 

[0 0 4 0] *««^a>*Bfl:Ty*^Attd*ar 



BETita®«1 5. 2m2/g, ^-f^P h???tt*F 

mas5ic^L3. oMMSPco-f v^p t°;i^ • hu-rvx 

fro H^J3c7)7K^b^^^f>^A(i^ q D a TBETit 
S5. 1 limX*. 7K^fc^^^v^AIZ^L-C2%<7)^ 

[o o 4 i ] 

[S3] 



(7) 
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mm 

if u>^>^ 


mmm 




*ttffc 


nmm 


2 


100 


3 9 


1 3 


1 


1 0 




3 


100 


3 9 


1 3 


5 


1 0 




6 


10 0 


3 9 


1 3 


0 


0 




7 


100 


0 


0 


0 


0 


2] 








[$4] 













iiiiwatt 

kgf/ma 2 


kgf/mm* 


kgf/nra 2 


UL94VE 
1/lSivt 




K£ta<3 0cm 
1/I6>fyf 


8B$**<5 cm 
1/1 S^f 


mm 2 


V-0 


K-O 


K-O 




3.75 


19 8 


2.36 


3 


V-0 


K-O 


K-O 


& 


3.5 1 


15 7 


2.22 


\mm 6 


V-18S 


K-2 


K-2 




3.79 


16 3 


2.38 


7 










3.92 


15 0 


2.88 



[o o 4 3] &mm4&£zstt%im8. 9 

f t^ 0 c o^: u ^ h ^ S^TO^ffl^r 6 o °cc? 1 6 

B**g& (ft*) CDHgg-ffcT^^EV (7h7^S) . 

V'J =3 — >li^^i>'J =1 — Vc7)i>'J =F — X (X 

R39-A6808) ^{SfflL/co 



[0044] II^JACD^^b^^^v^Afi^^p^-tr 
BETlta®a5.6m2/g % 7-f^Ph7'^^ 

[O O 4 5] 
[^5] 







mm&i 

<i K 








mm 4 


100 


1 6 


6 


2 


1 0 


ifctfffl 8 


100 


1 6 ' 


6 


0 


0 


9 


100 


0 


0 


0 


■ 0 



[0 O 4 6] 



[16] 
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kgf/ram* 


kgf/mm 2 


kgf/mm* 


UL94VE 




K'J 

H?St^3 0 cm 


05j&#5 cm 
1/12*7* 




V- 1 


K — 1 


K-l 




6.72 


33 0 


4 0 1 


ltt*M 8 










6.79 


2 6 8 


4.12 


9 










7.23 


2 4 5 


4.3 2 



[00 4 7] a«l5fc<fci;it^j 1 O- 1 1 
8 7(7>#iB^^^ot)^4x^c7)*i^M:T*;*l^L. UUtf 
#LfcBL8l£SH^T 2 2 0°C"C:?gJ|i;1S^L. -<Uvh£ 
dCD^U^ h£S^f£f£*££MH>T6 0°CT? 1 6 

[0 0 4 8] ^ffiSTK'JX^UXiltai^fflyU— 



(DC4-708 1) ^ffiJBLfco HJfeflJSCD 
*Mib^tr**,^J*ltttil& l T*BGTtt&m9l4. 8m2 
/g, D h^^;£¥i$2;jfc$&^0. 9 //m 

[O O 4 9] 
[^7] 





IS** 












100 


48 


1 6 


2 


1 0 




100 


48 


1 6 


0 


0 


11 


100 


0 


0 


0 


0 



[0 0 5 0] 



C*8] 







Has* 


kgf/lBD) 2 


kgf/kn* 


kgf/nm* 


UL9 4 VE 
1/tBivf 




R?K4<3 Ocm 
l/i5</f 


KU 

cm 
1/16>M 


mm 5 


V-0 


K-0 


K-0 




2.28 


16 5 


2.36 


ItKM 1 0 


V- 0^ 


K-2 


K-2 




2.3 1 


13 4 


2.4 2 


- ii 










2.56 


120 


2.9 5 



[oo 5 1 ] mmmets&xftttitmi 2. 13 

[OO 5 2] -jr^f P>6l*|^£iil?£ff^ffi^U— h\ /NPy 
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[Title of the Invention] 

NONFLAMMABLE THERMOPLASTIC RESIN COMPOSITION 
[Abstract ] 
[Object] 

To provide a nonflammable thermoplastic resin 
composition extinguishable without dripping, having high 
reliability of flame retarding property, excellent in 
release property at the time of molding, and giving a molded 
product with little physical property deterioration and to 
provide a molded product from the composition. 
[Solving Means] 

The nonflammable thermoplastic resin composition 
comprises practically (A) a thermoplastic resin 100 parts 
by weight, (B) a halogen type flame retardant 5 to 60 parts 
by weight , ( C ) a flame retardation aid 3 to 20 parts by weight , 
(D) silicone 0.5 to 10 parts by weight, and (E) magnesium 
hydroxide 5 to 30 parts by weight and the molded product 
is produced from the nonflammable thermoplastic resin 
composition . 
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[ Claims ] 
[Claim 1] 

A nonflammable thermoplastic resin composition 
comprising practically (A) a thermoplastic resin 100 parts 
by weight, (B) a halogen type flame retardant 5 to 60 parts 
by weight , ( C ) a flame retardation aid 3 to 20 parts by weight , 
(D) silicone 0.5 to 10 parts by weight, and (E) magnesium 
hydroxide 5 to 30 parts by weight. 
[Claim 2] 

The nonflammable thermoplastic resin composition 
according to claim 1, wherein (E) magnesium hydroxide has 
a specific surface area 1 to 20 m 2 /g measured by BET method 
and an average secondary particle diameter of 0.2 to 6.0 
fxm measured by Microtrack method. 
[Claim 3] 

The nonflammable thermoplastic resin composition 
according to claim 1, wherein (E) magnesium hydroxide is 
surface treated with at least one surface treatment agent 
selected from higher fatty acids , titanate coupling agents , 
silane coupling agents, aluminate coupling agents, 
phosphoric acid esters of polyhydric alcohol and fatty acids , 
and anionic surfactants. 
[Claim 4] 

A molded body obtained by molding the nonflammable 
thermoplastic resin composition according to claim 1. 
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[Detailed Description of the Invention] 
[0001 ] 

[Technical Field of the Invention] 

The invention relates to a nonflammable thermoplastic 
resin composition. More particularly, the invention 
relates to a nonflammable thermoplastic resin composition 
having high reliability to the flame retarding property and 
the good releasing property at the time of molding. The 
invention also relates to a nonflammable thermoplastic resin 
composition which gives a molded body with improved 
elasticity relatively to that of a base resin and a slight 
decrease of the tensile strength and bending strength. 
[0002] 
[Prior Art] 

As the method for making thermoplastic resins 
nonflammable , methods of using halogen type flame retardants 
and antimony oxide in combination and using metal hydroxides 
have been known well. The combination use of the halogen 
type flame retardants and antimony oxide can achieve V-0 
and V-l by UL 94VE method, however since dripping occurs, 
the reliability of the evaluation of the non-f lammability 
is insufficient. Further, since the releasing property of 
the compositions at the time of molding is inferior, it is 
required to spray or apply releasing materials to the molds 
frequenly at the time of molding. Therefore, the molding 
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work becomes troublesome and problems that the molded 
products are not released from molds are caused. 
[0003] 

On the other hand, since metal hydroxides have low 
flame retarding efficiency per unit weight, they have to 
be added in a high concentration in order to obtain the aimed 
flame retarding effect- The high concentration addition 
sometimes results in considerable deterioration of the 
mechanical strength, the outer appearance or the 
processibility depending on the types of resins and therefore , 
the practical application is limited only to some fields 
from a technological viewpoint . Accordingly, nonflammable 
thermoplastic resin compositions containing halogen type 
flame retardants and having high strength, high 
non-f lammability , and good outer appearance have still been 
needed from social and technological viewpoint. 
[0004] 

However, with respect to the nonflammable 
thermoplastic resin compositions containing halogen type 
flame retardants, the following questions and problems in 
the non-f lammability and the non-f lammability evaluation 
tests have been pointed out. Commercialized nonflammable 
thermoplastic resin compositions made nonflammable using 
halogen type flame retardants by conventional techniques 
so as to satisfy V-0 or V-l by UL 94VE test are dripped but 
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do not cause cotton firing to pass V-0 and V-l standards. 
[0005] 

However, the test has a serious defect in the checking 
method of confirming the occurrence of cotton firing and 
the determination results by the test are often doubtful. 
That is, when flames of a Bunsen burner are brought into 
contact with test specimens, the test specimens which are 
dripping are melted while firing and their melt tend to drop 
into the tube of the Bunsen burner. If the flames are 
continuously brought into contact with the specimens while 
the position of the Bunsen burner being kept as it is, the 
melt firing so fiercely as to ignite even degreased cotton 
30 cm under the flames drops into the tube of the Bunsen 
burner but dose not drop on the degreased cotton and thus 
does not cause cotton firing. 
[0006] 

Accordingly, in UL 94 VE test, flames are brought into 
contact with test specimens while the Bunsen burner is 
slanted to the extent of 45° degree so as to prevent the 
melt from dropping into the Bunsen burner and the Bunsen 
burner is to be moved quickly. However, to carry out flame 
contacting with test specimens carefully so as to prevent 
the melt from dropping into the tube of the Bunsen burner, 
the Bunsen burner has to be taken away from test specimens 
before about 0.2 to several seconds from starting of the 
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dropping of the melt . 
[0007] 

During such a short time, the flames of the firing 
melt are expanded or shrunk or extinguished. That is, by 
the method, the melt which previously becomes scarcely 
ignitable is dripped and dropped on the degreased cotton 
and therefore, cotton firing is not caused in some cases. 
Accordingly, even compositions which are regarded as 
qualified compositions satisfying the V-0 or V-l standards 
by the UL 94 VE , many skilled persons still doubt the results . 
[0008] 

Further, test specimens which drip in the first flame 
contacting become like strings as if the lower parts of the 
test specimens are dripping like drips of thick malt syrup 
to make it impossible to carry out the flame contacting of 
the second time from right under the test specimens . However , 
flame contacting in UL 94 VE is to be carried out, while 
ignoring such a sting-forming problem. 
[0009] 

Therefore , with respect to test specimens which become 
like such strings by the first flame contacting, the UL 94 
VE test method is modified in such a manner that while being 
hung down, the test specimens are cut at a point about 12 
cm from the highest parts by a pair of scissors and the second 
flame contacting is carried out vertically immediately under 
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the test pieces and consequently, some of specimens which 
pass V-0 or V-l standards in the UL 94 VE method are dripped 
and cause cotton firing by the drips generated by the second 
flame contacting and many are found satisfying V-2. 
[0010] 

Further, in the UL 94 VE method, the distance from 
the points of the test specimens for flame contacting to 
the degreased cotton is determined to be 30 cm and there 
is another problem that rather many products of nonflammable 
thermoplastic resin compositions passing V-0 or V-l cause 
cotton firing if the distance is narrowed to a half, 15 cm, 
or shorter and are graded to the inferior grade V-2. As 
described, even compositions which are said to pass V-0 or 
V-l in the present UL 94 VE method are dripped and rather 
inferior in the reliability of the non-f lammability and as 
a result, it has been required to develop nonflammable 
thermoplastic resin compositions which are not dripped and 
extinguished with high determination reliability. 
[0011] 

Japanese Patent Application Publication No. 7-119324 
proposes nonflammable polyolefin type resin compositions 
with improved scratching and whitening preventive 
properties and comprising polyolefin type resin and olefin 
polymers modified with unsaturated carboxylic compounds or 
their derivatives 100 parts by weight in total, a flame 
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retardant 5 to 200 parts by weight, and a scratching and 
whitening preventing agent such as silicone 0.05 to 200 
parts . 
[0012] 

In Examples described in the patent, resin 
compositions containing magnesium hydroxide or aluminum 
hydroxide as a flame retardant 120 parts by weight and a 
scratching and whitening preventing agent such as silicone 
0.5 to 6.0 parts by weight in EVA or EEA resin 96 parts by 
weight and maleic acid-modified ethylene-butene copolymer 
6 parts by weight in total 100 parts by weight are shown, 
however no example using a halogen type flame retardant, 
a flame retardation aid, magnesium hydroxide, and silicone 
in combination is shown. 
[0013] 

Further, the proposed invention of the patent defines 
the use range of the inorganic flame retardant such as 
magnesium hydroxide from 30 to 200 parts by weight to 100 
parts by weight of resin components and with respect to the 
non-f lammability , only the numeral values of the oxygen 
indexes are shown in Examples , but no description of dripping 
in UL 94 VE method is given. 
[0014] 

[Problems to be Solved by the Invention] 

The invention aims to solve the problems of 
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conventional techniques, that is, nonflammable 
thermoplastic resin compositions made nonflammable by using 
halogen type flame retardants and flame retardation aids 
in combination. That is, the invention aims to provide a 
nonflammable thermoplastic resin composition 
extinguishable without dripping, having high reliability 
of flame retarding property and improved elasticity as 
compared with that of base resin, excellent in release 
property at the time of molding, and scarcely decreasing 
the tensile strength and bending strength. 
[ 0015] 

[Means for Solving the Problems] 

Inventors have found that it is possible to provide 
a nonflammable thermoplastic resin composition 
extinguishable without dripping, having high reliability 
of flame retarding property and improved elasticity as 
compared with that of base resin, excellent in release 
property at the time of molding, and scarcely decreasing 
tensile strength and bending strength little physical 
property deterioration by combining (A) a thermoplastic 
resin, (B) a halogen type flame retardant , (C) a flame 
retardation aid, (D) silicone, and (E) magnesium hydroxide 
and specifying the mixing ratios of these components and 
accordingly have accomplished the invention. 
[0016] 
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Accordingly, the invention provides a nonflammable 
thermoplastic resin composition comprising practically (A) 
a thermoplastic resin 100 parts by weight, (B) a halogen 
type flame retardant 5 to 60 parts by weight, (C) a flame 
retardation aid 3 to 20 parts by weight, (D) silicone 0.5 
to 10 parts by weight, and (E) magnesium hydroxide 5 to 30 
parts by weight . 
[0017] 

In the case of combinations of (A), (B) and ( C ) according 
to conventional techniques, dripping takes place in the 
non-f lammability test and there is another problem that in 
the form of a molded body, the molded product has an inferior 
releasing property from a mold. In the case of combinations 
of (A), (B), (C) and (D) to prevent the dripping, a large 
quantity of costly silicone has to be added and it is not 
economical and moreover, the addition in a large quantity 
of silicone results in not only deterioration of the 
elasticity, tensile strength, and bending strength but also 
prolongation of the flaming duration in the non-f lammability 
test and thus the non-f lammability is adversely deteriorated . 
In the case of combinations of (A), (B), (C) and (E), there 
occurs a problem that the releasing property is further 
deteriorated than the case of combinations of (A), (B) and 
(C) and the dripping prevention effect is slight. 
[0018 ] 
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It is required to combine all of the components (A) , 
(B), (C), (D) and (E) at specified ratios to provide a 
nonflammable thermoplastic resin composition 
extinguishable without dripping, having improved 
elasticity as compared with that of base resin, scarcely 
decreasing tensile strength and bending strength little 
physical property deterioration, and economical. 
[0019] 

Examples of (A) the thermoplastic resin are 
polypropylene , copolymers of propylene and other a-olef ins ; 
polystyrene type resins such as polystyrene, ABS resin, and 
AS resin; polyamide type resins such as nylon-6 and nylon 
6-6; polyethylene and copolymers of ethylene and other 
a-olef ins; EVA resin; EEA resin; EMA resin; polyacetal; 
polyester type resins such as PET and PBT; polyurethanes ; 
acryl resin; polyimide; polyamide imide; polyvinyl chloride, 
polyethylene chloride; polycarbonate; polyvinyl alcohol; 
polyvinylidene chloride; polyvinyl butyral; polyvinyl 
formal; polyvinyl acetate; polyether chloride; cellulose; 
phenoxy resin; and fluoro resin; and it is not limited to 
these examples if it is a thermoplastic resin. Among them, 
preferable examples are polystyrene type resin such as 
polystyrene and ABS resin; polyolefin type resin such as 
polypropylene and polyethylene; and polyamide resin such 
as nylon 6 . 
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[0020] 

Examples of (B) the halogen type flame retardant are 
ethylenebis (pentabromodiphenyl ) , tetrabromobisphenol 
A -bis ( 2 , 3-dibromopropylether ) , decabromodiphenyl oxide , 
octabromodiphenyl oxide, pentabromodiphenyl oxide, 
tetrabromobisphenol A , tetrabromobisphenol 
A-bis ( 2 -hydroxyether ) , tetrabromobisphenol A-bis (ally 
ether), hexabromocyclodecane , bis ( tribromophenoxy ) ethane , 
tetrabromobisphenol A epoxy oligomer, tetrabromobisphenol 
A carbonate oligomer , ethylenebis ( tetrabromophthalimide ) , 
poly ( dibromophenylene oxide ) , 2,4,6 - tribromophenol , 
tetrabromobisphenol A-bis ( acrylate ) , tetrabromophthalic 
anhydride, tetrabromophthalate diol , 2 , 3-diboromopropanol, 
tribromostyrene , tetrabromophenylmaleimide , 
poly ( pent abromobenzyl ) acrylate , tris ( tribromoneopentyl ) 
phosphate , tris ( dibromophenyl ) phosphate , 
tris ( tribromophenyl ) phosphate , chlorinated paraffin , 
perchlorocyclopentadecane , tetrachlorophthalic anhydride , 
chlorendic acid, and dodecachlorocyclooctane . Among them, 
those having decomposition starting temperature about 230°C 
or higher may be suitable for the halogen type flame 
retardant . 
[0021] 

These (B) halogen type flame retardants are added in 
an amount of preferably 5 to 60 parts by weight and more 
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preferably 10 to 50 parts by weight to 100 parts by weight 
of (A) the thermoplastic resin. If the amount is less than 
5 parts by weight , the thermoplastic resin cannot be provided 
with a sufficient flame retarding property. On the other 
hand, if the addition amount exceeds 60 parts by weight, 
mechanical strength may become a problem and also it is not 
economical . 
[0022] 

As (C) the flame retardation aid, those which are 
commonly used as flame retardation aids for halogen type 
flame retardants and magnesium hydroxide can be used and 
examples of them are antimony trioxide, antimony pentoxide, 
antimony tetraoxide, hexaantimony tridecaoxide , 
crystalline antimonic acid, sodium antimonate, lithium 
antimonate, barium antimonate , zinc borate, zinc s tannate , 
basic zinc molybdate, calcium zinc molybdate, molybdenium 
oxide, zirconium oxide, zinc oxide, iron oxide, red 
phosphorus, and carbon black. Among them, antimony 
trioxide, ant imony pent oxide , zinc stannate, or zinc borate 
is preferable. 
[0023] 

These (C) flame retardation aids are added in an amount 
of preferably 3 to 20 parts by weight and more preferably 
5 to 15 parts by weight to 100 parts by weight of (A) the 
thermoplastic resin. If the amount is less than 3 parts 
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by weight, the flame retarding effect is insufficient. On 
the other hand, if the addition amount exceeds 20 parts by 
weight, the flame retarding property is not particularly 
improved and also it is not economical. 
[ 0024 ] 

As (D) the silicone to be used in the invention , silicone 
resin, silicone grease, silicone rubber, and silicone oil 
can be used. The (D) silicone may be added in an amount 
of preferably 0.5 to 10 parts by weight and more preferably 
1 to 5 parts by weight to 100 parts by weight of (A) the 
thermoplastic resin. If the amount is less than 0.5 parts 
by weight, the dripping prevention effect is insufficient. 
As (D) the silicone, silicone rubber or silicone grease is 
preferable . 
[0025] 

In the invention , since it is supposed that the dripping 
prevention effect is attributed to the synergistic effect 
of use of (E) magnesium hydroxide and (D) the silicone in 
combination, costly silicone is no need to be added more 
than 10 parts by weight. On the other hand, if the silicone 
is added more than 10 parts by weight , the f lexural modulus , 
the tensile strength, and the bending strength may be 
decreased to result in problems in the mechanical strength 
and in the UL 94 VE test, flaming time is prolonged to make 
it impossible to satisfy the V-0, V-l, and V-2 standards 
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In some cases - 
[0026] 

Any kind of magnesium hydroxide can be used as (E) 
magnesium hydroxide to be used in the invention regardless 
of synthetic or natural compound if it is powder. However, 
(E) magnesium hydroxide is preferable to have a specific 
surface area of 1 to 20 m 2 /g measured by BET method and an 
average secondary particle diameter of 0.2 to 6 [im measured 
by a micro track method to keep the formability of the 
thermoplastic resin, the mechanical strength and the outer 
appearance of the molded product. This (E) magnesium 
hydroxide is added in an amount of preferably 5 to 30 parts 
by weight and more preferably 8 to 20 parts by weight to 
100 parts by weight of (A) the thermoplastic resin. 
[0027 ] 

If the addition amount of (E) magnesium hydroxide is 
less than 5 parts by weight, the dripping prevention effect 
of the thermoplastic resin is insufficient. Since the 
dripping prevention effect in the invention is attributed 
to the synergistic effect of use of the silicone andmagnesium 
hydroxide in combination, it is no need to add magnesium 
hydroxide in an amount more than 30 parts by weight . Further, 
its addition in an amount more than 30 parts by weight promotes 
brittleness of the thermoplastic resin and deteriorates the 
toughness and therefore it is not preferable. Further, 
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magnesium hydroxide may be used with or without surface 
treatment . However it is preferable to be used with surface 
treatment . 
[0028] 

Preferable examples of the surface treatment agent 
to be used are higher fatty acids with 10 or more carbon 
atoms such as stearic acid, oleic acid, erucic acid, and 
palmitic acid and their alkali metal salts; silane coupling 
agents such as vinylethoxysilane , 
vinyltris ( 2 -methoxy ) silane , 
Y -me thacryloxypropyltrimethoxy silane , 
y-aminopropyltrimethoxysilane , 

|3- ( 3 , 4 -epoxycyclohexyl ) ethyltrimethoxysilane , 
y-glycidoxypropyltrimethoxysilane , and 

Y - mer cap topropyltrimethoxy silane ; tit ana te type coupling 
agents such as isopropyltriisostearoyl titanate, 
isopropyltris ( dioctyl pyrophosphate ) titanate , 
isopropyltri ( N-aminoethyl-aminoethyl ) titanate , and 
isopropyltridecylbenzenesulf onyl titanate; aluminum type 
coupling agents such as acetoalkoxy aluminum 
diisopropylate ; and anionic surfactants such as phosphoric 
acid esters such as mono- and di-esters of orthophosphoric 
acid and stearyl alcohol , their mixtures , acids, alkalimetal 
salts , and ammine salts of these esters , aliphatic carboxylic 
acid salts having amido bonds, sulfuric acid ester salts 



16 



having amido bonds, sulfonic acid salts having amido bonds, 
alkylallylsulf onic acid salts having amido bonds, sulfuric 
acid esters with higher alcohols such as stearyl alcohol, 
sulfuric acid ester salts with polyethylene glycol ethers, 
sulfuric acid esters having ester bonds , sulfonic acid salts 
having ester bonds, alkylallylsulf onic acid salts having 
ester bonds, and alkylallylsulf onic acid salts having ether 
bonds . 
[0029 ] 

The mixing method of the thermoplastic resin, the 
halogen type flame retardant, the flame retardation aid, 
silicone, and magnesium hydroxide is not particularly 
limited and any means may be employed if it can evenly mix 
them. For example, the above-mentioned components and 
other additives may be mixed previously and then the obtained 
mixture may be melted and kneaded by an open roll or a uniaxial 
or biaxial extruder, or a Bumbury's mixer. The molding 
method of the obtained resin composition is not particularly 
limited and injection molding, extrusion molding, blow 
molding, press molding, rotary molding , calender molding , 
sheet forming and the like can be exemplified. 
[0030] 

The nonflammable thermoplastic resin composition of 
the invention may contain a reinforcing agent, a filler or 
the like, other than the common additives to be added, in 
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an amount of 10 parts by weight or* less in 100 parts by weight 
of (A) the thermoplastic resin . Some examples are additives , 
fillers, and reinforcing agents such as an antioxidant, a 
UV absorbent, a photostabilizer, a heat stabilizer, a metal 
inactivation agent , a cross - linking agent , a color ing agent , 
a curing agent, a nucleating agent, a foaming agent, a 
deodorant, lithopone, clay, wood powder, glass fiber, 
ferrite, talc, mica, wallas tonite , calcium carbonate, 
fibrous magnesium hydroxide, fibrous basic magnesium 
sulfate, metal fiber, metal powder, calcium silicate, 
diatomaceous earth, silica sand, alumina, glass powder, 
graphite, silicon carbide, silicon nitride, boron nitride, 
aluminum nitride, mica-group mineral, Shirasu balloon, 
metal balloon , glass balloon , pumice, carbon fiber, graphite 
fiber, silicon carbide fiber, asbestos, and an agent for 
polymer- alloy compatibility . 
[0031] 
[ Examples ] 

Hereinafter, the invention will be described in 
details with reference to Examples. The measurement 
methods of the respective test items in Examples such as 
the BET specific surface area , the average secondary part icle 
diameter, the flame retarding property , the bending strength , 
the flexural modulus, the yield point tensile strength will 
be described below. 
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[ 0032 ] 

BET specific surface area : measurement was carried out by 
using a 12-sample f ull - automat ic measurement apparatus 
Multisorb- 12 manufactured by Yuasa Ionics Co., Ltd. 
Average secondary particle diameter ; measurement was 
carried out by using a micro track manufactured by Leed & 
Nortrup Instruments Company. 

Releasing property : the releasing property of a No . 1 tensile 
test specimen obtained by injection molding according to 
JIS K7113 was investigated. Evaluation was carried out 
based on "good" (releasing with no trouble and no need of 
spraying a releasing agent) and "poor" (releasing with 
difficulty if a releasing agent was not sprayed). 
Bending strength and Flexural modulus : measurement was 
carried out according to JIS K 7203 in conditions of 23°C 
± 2°C and 50% RH. 

Yield point tensile strength : measurement was carried out 

according to JIS K 7113 in conditions of 23°C ± 2°C and 50% 
RH. 

Flame retarding property : the non-f lammability test was 
carried out by UL 9 4 VE method and a Kyowa Chemical method. 
Kyowa Chemical method: experiments were carried out as 
follows while the distance of the lowest point of a test 
specimen and a degreased cotton was kept to be 30 cm as it 
was in UL 94 VE method and to be 5 cm. 
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[0033] 

With respect to a test specimen which was not dripped 
in the first flame contacting, the test specimen was 
subjected to the second flame contacting as it was. With 
respect to a test specimen which was dripped in the first 
flame contacting, the test specimen was subjected to the 
second flame contacting from immediately under it while the 
test specimen was hung down as it was and cut at the point 
of 12 cm from the highest part. In the case a melt of a 
test specimen which was almost dripped and entered into the 
Bunsen burner, though, the Bunsen burner was moved according 
to UL 94 VE method. The test was carried out in the same 
manner as UL 94 VE method, except the way as described above. 
[0034 ] 

With respect to the judgment display methods, K-0 was 
marked to specimens satisfying V-0 in UL 94 VE method, K-l 
to specimens satisfying V-l , and K-2 to specimens satisfying 
V- 2 and based on the difference of the occurrence of dripping , 
detailed results were shown as follows. The test results 
of UL 94 VE method were also shown as follows. The test 
results of specimens which were extinguished without 
dripping were marked with V-0, V-l, K-0, and K-l and test 
results of specimens which were dripped and extinguished 
and did not cause cotton flaming were marked with * as V-0*, 
V-l*, K-0*, and K-l* and the test results of specimens which 
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were dripped and extinguished and caused cotton flaming were 
marked with V-2 and K-2. Those which were found out of the 
above-mentioned criteria were shown as out of standards. 
[0035] 

Examplel and Comparative Examples 1 to 5: 

The respective components shown in Table 1 at the 
respective composition ratios were previously mixed and 
melted and kneaded at 200°C by a biaxial extruder to obtain 
pellets. The pellets were dried at 60°C for 16 hours by 
a vacuum drier and then injection-molded to obtain the 
respective test specimens for the test shown in Table 2. 
As the polystyrene, high impact polystyrene was used same 
in Examplel and Comparative Examples 1 to 5. As the halogen 
type flame retardant, ethylenebis ( pentabromodiphenyl ) was 
used in common. 
[0036] 

As the flame retardation aid, antimony trioxide (ATOX 
B) manufactured by Nippon Mine Refining Co. , Ltd. was used 
in common. As silicone, a silicon resin powder (DC 4-7081) 
manufactured by Dow Corning Toray Silicone Co. # Ltd. was 
used in common. As magnesium hydroxide, a synthesized 
product of magnesium hydroxide having a specific surface 
area of 6.0 m 2 /g measured by BET method and an average 
secondary particle diameter of 0 . 8 \xm measured by micro track 
method and surf ace- treated with sodium stearate at ratio 
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of magnesium hydroxide 100 parts by weight to sodium s tearate 
3 parts by weight was used in common. The test results of 
the non-f lammability , the releasing property, and the 
mechanical strength are shown in Table 2 . 
[0037 ] 

[Table 1] (omitted) 
[ 0038 ] 

[Table 2] (omitted) 
[0039] 

Examples 2 and 3 and Comparative Examples 6 and 7: 

The respective components shown in Table 3 at the 
respective composition ratios were previously mixed and 
melted and kneaded at 230°C by a biaxial extruder to obtain 
pellets. The pellets were dried at 120°C for 2 hours by 
a hot air drier and then injection-molded to obtain the 
respective test specimens for the test shown in Table 4. 
As the polypropylene, injection graded products; as the 
halogen type flame retardant , 

ethylenebis ( pentabromodiphenyl ) was used in common . As the 
flame retardation aid, antimony trioxide (ATOX B) 
manufactured by Nippon Mine Refining Co. , Ltd. was used in 
common: as silicone, a silicon resin powder (DC 4-7081) 
manufactured by Dow Corning Toray Silicone Co., Ltd. was 
used in common. 
[0040] 
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The magnesium hydroxide used in Example 2 was a 
synthesized product of magnesium hydroxide having a specific 
surface area of 1 5 . 2 m 2 /g measured by BET method and an average 
secondary particle diameter of 0 . 4 |j,m measured by micro track 
method and surf ace- treat ed with isopropyl- triisos tearoyl 
titanate at ratio of magnesium hydroxide 100 parts by weight 
to isopropyl- triisos tearoyl titanate 3 parts by weight. 
The magnesium hydroxide used in Example 3 was a natural 
product of magnesium hydroxide having a specific surface 
area of 3.2 m 2 /g measured by BET method and an average 
secondary particle diameter of 5 . 1 |wm measured by micro track 
method and surf ace- treated with 2% stearyl alcohol phosphate 
diethanolamine salt. The test results of the 
non-f lammability , the releasing property, and the 
mechanical strength are shown in Table 4 . 
[0041] 

[Table 3] (omitted) 
[0042] 

[Table 4] (omitted) 
[0043] 

Example 4 and Comparative Examples 8 and 9: 

The respective components shown in Table 5 at the 
respective composition ratios were previously mixed and 
melted and kneaded at 220°C by a uniaxial extruder to obtain 
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pellets. The pellets were dried at 60°C for 16 hours by 
a vacuum drier and then injection-molded to obtain the 
respective test specimens for the test shown in Table 6. 
ABS resin used had an impact resistant grade; the halogen 
type flame retardant was decabromodiphenyl oxide: the flame 
retardation aid was antimony trioxide (ATOX S) manufactured 
by Nippon Mine Refining Co . , Ltd . : silicone used was a silicon 
grease (XR 39-A6808) manufactured by Toshiba Silicone Co. , 
Ltd. 
[0044] 

The magnesium hydroxide used in Example 4 was a 
synthesized product of magnesium hydroxide having a specific 
surface area of 5 . 6 m 2 /g measured by BET method and an average 
secondary particle diameter of 0 . 8 urn measured by micro track 
method and surf ace- treated with sodium oleate at ratio of 
magnesium hydroxide 100 parts by weight to sodium oleate 
0.5 parts by weight and again surf ace- treated with 
y-glycidoxypropyltriethoxysilane 1.5 parts by weight . The 
test results of the non-f lammability , the releasing property, 
and the mechanical strength are shown in Table 6. 
[0045] 

[Table 5] (omitted) 
[0046] 

[Table 6] (omitted) 
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[0047 ] 

Example 5 and Comparative Examples 10 and 11: 

The respective components shown in Table 7 at the 
respective composition ratios were previously mixed and 
melted and kneaded at 220°C by a uniaxial extruder to obtain 
pellets. The pellets were dried at 60°C for 16 hours by 
a vacuum drier and then injection-molded to obtain the 
respective test specimens for the test shown in Table 8. 
[ 0048 ] 

High density polyethylene was of a grade for injection 
molding; the halogen type flame retardant was 
tetrabromobisphenol A bis (allyl ether); the flame 
retardation aid was antimony trioxide (ATOX B) manufactured 
by Nippon Mine Refining Co. f Ltd. ; silicone used was a silicon 
resin powder (DC 4-7081) manufactured by Dow Corning Toray 
Silicone Co. , Ltd. The magnesium hydroxide used in Example 
5 was a synthesized product of magnesium hydroxide having 
a specific surface area of 4.8 m 2 /g measured by BET method 
and an average secondary particle diameter of 0 . 9 (xm measured 
by micro track method and surf ace - treated with sodium oleate 
at ratio of magnesium hydroxide 100 parts by weight to sodium 
erucate 2 parts by weight. The test results of the 
non-f lammability , the releasing property, and the 
mechanical strength are shown in Table 8. 
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[ 0049 ] 

[Table 7] (omitted) 



[0050] 

[Table 8] (omitted) 
[0051] 

Example 6 and Comparative Examples 12 and 13: 

The respective components shown in Table 9 at the 
respective composition ratios were previously mixed and 
melted and kneaded at 280°C by a biaxial extruder to obtain 
pellets. The pellets were dried at 120°C for 5 hours by 
a vacuum drier and then injection-molded to obtain the 
respective test specimens for the test shown in Table 10. 
[ 0052 ] 

Nylon 6 was of a grade for in j ection molding ; the halogen 
type flame retardant was perchloropent acyclodecane ; the 
flame retardation aid was antimony trioxide (ATOX S) 
manufactured by Nippon Mine Refining Co., Ltd. and zinc 
stannate with an average secondary particle diameter 2.5 
^im; silicone used was a silicon resin powder (DC 4-7081) 
manufactured by Dow Corning Toray Silicone Co., Ltd. The 
magnesium hydroxide used in Example 6 was a synthesized 
product of magnesium hydroxide having a specific surface 
area of 4.3 m 2 /g measured by BET method and an average 
secondary particle diameter of 1 . 0 jxm measured by micro track 
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method and surf ace - treated with sodium oleoylsarcosine at 
ratio of magnesium hydroxide 100 parts by weight to sodium 
oleoylsarcosine 0.5 parts by weight. The test results of 
the non-f lammability , the releasing property, and the 
mechanical strength are shown in Table 10. 
[0053] 

[Table 9] (omitted) 
[ 0054 ] 

[Table 10] (omitted) 
[0055] 

In the above-described Examples 1 to 6, test results 
of V-0, V-l, K-0, and K-l showing high reliability and no 
dripping were obtained in both non-f lammability tests; UL 
9 4 VE method and Kyowa Chemical method. Further, the 
releasing property was found excellent and there was found 
no problem in the mechanical strength such as bending 
strength, flexural modulus , and yield point tensile strength . 
On the other hand, in Comparative Examples 1 to 13, any of 
the above measured items was found inferior. 
[0056] 

In the respective Examples 1 to 6 and Comparative 
Examples 1 to 13, tin maleate (TVS#8813, manufactured by 
Nitto Kasei Co . , Ltd. ) , hydrotalcite (DHT-4A, Kyowa Chemical 
Co., Ltd.), zinc stearate (manufactured by Seido Chemical 
Industry Co. , Ltd. ) , Irganox 1010 (Ciba-Geigy Corp. ) , and 
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Sanol LS 770 (Ciba-Geigy Corp.) each 0.5 parts by weight 
were added in common . 
[ 0057 ] 

[Effects of the Invention] 

Accordingly, the invention provides a nonflammable 
thermoplastic resin composition having high reliability to 
the flame retarding property since it is extinguished without 
dripping; having a good releasing property at the time of 
molding and an improved elasticity relatively to that of 
a base resin, scarcely showing decrease of the tensile 
strength and bending strength, and having advantage in the 
cost . 
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